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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 



(57) Abstract: 

PURPOSE: To provide, a semiconductor device that, can be 
manufactured at a low cost' and can be miniaturized easily, and to 
provide a manufacturing method of the semiconductor device. 

CONSTITUTION: A wire 23 such as a gold wire is connected to a 
plurality of pads 22 on the surface of a semiconductor chip 21 by 
wire bonding so that the wire 23 Is vertical to the chip surface. The 
surface of the semiconductor chip 21 and the periphery of the wire 23 
are covered with thin resin layers 24a and. 24b. respectively. The 
uoper e,nd face of a coaxial body consisting of the wire' 23 and the 
resin layer 24b for covering the wire 23 is polished or cut so that it is 




flat, and the wire 23 Is exposed on the upper face of the coaxial body. A solder ball 26 Is fixed onto the upper face of the 
coaxial body so that the solder ball 26 contacts the upper end of the wire 23. the gap between the solder ball 26 and the 
coaxial body is filled with resin 25. and Junction to the wire 23 of the solder ball 26 is reinforced by the resin 25. The resin 
25 is contained in the flux for mounting the solder ball 26, a flux is lost by reflow, and only the resin remains around the 
solder bail 26 and formed. 
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£ 2a $ 2b*r £ 144 £.6^ «£4g^« #3 £^3)3. Jio^fe. 

3«ai&g- ^*itBs rostra, 

3^-71] #•§■ ^i&tf j£°^fe ««£»«1 JX. 

21 : «VS^t|^22 : *fl = 

23 : *W<H24, 24a, 24b : -M* 

25 : ^*|25a, 32 : ^t-q* 

26 : *ej-g:30 : tt}*?- 

* 1^3-2-3. ^VS^I^l* ^Oa^*^ ^ 3l°-£.. Jitf.*MS}.7!l^BGA(Ball Grid Array)^, CSP( 

Chip Size Package)^ JzWfW^&t 7)-*H. -Jl^l*^ tKgaWtfe 35°!=+. 



'flJfl-SM TABCTape Automated Bonding)^)olS(l)oJ ^.^«H aX=8€^- TABBlM *(1) $H Sfl = -i-(5) 

TAB3M£(1)°H TAB*fl°l*(l)£] o^O^S. *tiHt*(8)4| iMWfc 

*03(2)sJ zJ-^MJS^l)^ «44oH(8X *«H TAB^°l = (l)°t! U<U« *MS(7XH1W^ JflS*(5) 

* tiatflolg+^WO)* ««|«Ktf>. *2Si±(10)fe *?1 Sfe #7|# ^-(hole)-& 7>^?1 



- 2 - 
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S. 8-8- ^-^ : S-7ll^io-303244&^ 7Da]^ ^S^(bump structure)!- 4E ^E^^U 

•W #^J7]^(2)61€} ^-)# J^^fe <M-"|£<>]tr. JJ1 8«*M T 1 ^^, ^1=^(12)^- 

3^€4. 4=r3 $S€-(13><>1 "rft^ul, «»f 58^.(12) $H wIl^S)^ sfl = (12)^^] ^Vje^C 

ID-SI W^SLS. iJgsj jb*&lr. ^ = #(13)-a: sfl«(12H ^r~r €W(14). ^^-Jf (14)ofiAi 

ft *r«l«Wl5) 55 ft°l<H-¥-(15)Sl ^^efl -f-e 3.<$<>.g. ft*PiHl6)# £feck ^ =#(13)^- ft*iW* 

(16)ft 



£ 8«4W je.of^ $3)4 oS^e <»wift- #©l ft. +4i, ft«»]ftfe sWft;§1MIS °l-8-*rft 

2)ofl Sj^ftft. o) 9e««9-(14)fe tj- SB©®(12)^ sMft $ *fl-£ afl = (i2)7 r ?|Jg3ft. 

*M^(17)fe <Sft5|ft ft ^^-#(13)^ ^*MrKl6)7 r 2n#€ft. ^«r«^. 4tWCl4)<>t<M ttftJf (le^rftsJ ^ 



:*i)ft, ft7] ^5071-^(1)^ jsB^^I^^- i£5LJTO3)d| A^ ^l^a-CDtl TAB^1°]5. S ^ 3ft^ft##< 

3 ^ 4)<>1 ^-S-ftft. Eft, ft.£*fl^(2)4H ft<?-^?l #^^(6)^] ^ftft7l ^ftft &^sW<HS- 

(8), SSS#(7), TAB 31 °1 5. #ft »11^3«^-&(ti]£Al) $ ^£.#(5)^- ft-8-*H°ftr «*r. 3., ^^2^ 1$ 

ftSrTfl ftS WW ^a«l*ol ft*ft?)l 3ft. 

Eft, #7] #Sfl7l#(l)^ SJ?1^^.3^ ftE*|**Wft. t&£W2).SJ 371 ft tfift ^<g^ 3713 BGA3 aflft 
ft! £^ -i:7r^#i4. ^Sfi. BGAJflftftS «V^^1- ^s^y]?} °l^i}. 

V®, a}71 ^71^(2)3 ^71*1^2-^ te^l^li^, 7l«. ¥*■ ^.2. a^l-. ^vf-, t^^^d 

7)S ^=©(13) A>ol^^Vg- sfl4 i§=#(13) -g-^ #-e^l4-#Cl6)ol 4^1M^K17)* ft 

WW ft4. ^el-H^.. ^-^sl-70 SIS, -«-fr*r« «Cr. 

W, «- ^3 ^* *^oH £)tg ^ H^AS. ^12^ ^ si^ 5B?1^1^# ft£*J|^3l3 



ft^il «r43 ^S^. ^£^1^; ftS.sfl1Js1 3.^ ft^^S#; £-^sfl = 2}. ^«-S|<H 

^1^21 S3 °-S.-¥-El Jc^<»l«H#; SlrS^4 4*r3 £^<>Hi 4ft-§- Sfe «r*l^ 

2*^3 Sft«t<>H*-S* i^«r<>lol€- ^-ir a-fe ^l^g- ^W^^SKte ^A]^.; z^o) ^4]^) 
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°1 3**0, i^^f^, *| /-}-%-^ ^§^i(flux with resin)«!| 5^ 

S*M*W* «°l7> 300 ~ l.OOOjum^l S°l W«W. 

£44*1 £ £?I*H<H*F ^fl* i^fe ^*IKr «^?)3Mfc?H -fl-q*!**. 

-£*agfr>H' g- £ gH&fe g^AaW>Mj5^H^frq-. 

i^-al S"1S >f|7l<SM ^v^s ^sj-ja. a.7j-^i^.fe ^H-^ ^Wlfe 

^ofl i^SRr ^SLsiwa ^-q^, 

AA-Sr ^o)7> 300 ~ 1,0O0ab?1 -fi-aisM}. 



°1°1«-°1 ^lr£^=i 3E.^°1H ^^S)E.a ^j-ol<H^.gol| ^ t^^o)^^ = # ^ ^Al?!^ i&fl 

! tKE.*^ S3 5 4^ ^4°H# ^«<*il HI«1«1, ^gtiHot** £$4W«] j| Sfe 

■^*1<§-°1 ^-U=Hr S^l; -^744^ *g?]tiM zj-^ i^s).<iMf5j i=. 

■^J ^^^5-1^1 ^t-l^^ ^■^•Sl £*PM<>1$4! 3£^ 2i ^ 

*1 ^-g-^ ««H-t- Ji=3-^ ^•S.aJl^l Tili^^oi 



°1 ^*1#3 ^t^¥-S-¥-e1 Tsn^sfo^ £44Ho)s-4 ^Ai?)^ ^o|A), ^7q 

^-^^ WP-s**i ^J|?1^H ^4^1 ^n^M, 

SEth, S.^4<>lc^§ zj-zj-s] ^o]fe 300 - 1.000faD7> 3fe ^©1 af^-^S}^. 



4 
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aw ^#05^^ d) ^i^^Vfe ^*|; HWi 5=2^ 

^«Hr ^€ «-q^4«oi av^]s, 

*1f-& cf<>W ^oi^^^AH-^of ^iTl^fe 3!oi 

*M"H# A>0] J?.€-#oJMfe *Mf-g- Ji^ *7f*fe £fe 58o]^lfj^. A]~frfH ^]7lS| 

^. igvgs) x^S. ^ ©)3^£ ©1«W*1 AJ-AU^ ^ ©_3PM Ji4 ©1^ 

^fe £-*2*f|£S(22)-£ «:3cSD^ (21)3 i£ofl *§Aj^t}. S.*]&l*\t &5tM^, ^S.*l#*1^ 
5. S>H^l^(21)sl ^a|^4. djl^q) =, f-o^ oV^^^I ^^-4olol(23)fe 2t2}£l S|| = l-(22)^ ^ 

^SSj)^(21)^l Tfl^D ^xj^X] £#34. £H3J3(21)iiJ 8J^ ^^(24a)^-S. <a^^l^i, S£ 

^ ^^<>H§(23)^ ^S- ^1#(24b)AS. -a^^- ^ ^^°1*)(23) H 3^M°K23)ofl n 



^^tD #TH^-(26)4 ^^1(27) A>o]aJ SJ- s.^ ^)^-( 2 5)S 58^^. ^l^-(25)fe #^-&(26) 

sj- ^5fl<27) A]-oJ^) ^^-a- ^cil r (26)4 3^4°lol(23) x\c\s\ H7Z^. ^^-(25)fe 

^^o)H(23)*fl ^^.(26)* ^^71 q- ^^-em 4 AB-sm ^Jfl*Aa. ^I^cl-. ^1 

1-^^ £fe t-3f£:7h S>S : S'a-4 0 H(23) 0 fl eJ#^^(reflow process)^ °l-§- 

^-S. #^^(26)°1 *»*WH(23)«* "H. ^1^1 AlEj-^a ^^-g-^V #^#(26) 

« ^31(27)3 =JW ^l-¥-(25)S. ^-71) 



•^71 ^fe BGA^ ^VE^l^lfe **$°) SIS. S^- ^-§-(26)4 *#^(27)sl ^^^^ 

^-f £. 7 * £ ^eflsl aVS*]]^*)^ 43.^1. ^7.1^8- * (21) AMofl 5U^-. ^. « 

£SD^.(21)-Sr ^.^0101(23) ^ ^l*(24b)* *W 5^-^ 2W ^^SCZ?)-^. 'fl7B«M 



5 - 
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<a*3**i -£3-33. ^35.3.. (21)3 ^33333 133-3^3 s>»h 33 o>33^. 

#(27)3 3333 33-3-3. 3SJ333 33^3. 3e^, 3S3333 ^3 $.01), #Dj-S-#(26)-& ^33333 « 



°13. 33 35-3333 32^o v 3°l) 333 33« 333. £2a^ 2b3 5E 3a 3 3b ^- £ 133 £L33 3S.333 
51 323> v 3-g7 3S33#3 ^333. .£3^ 333-1-ojrl-. +3. S. 2a33 £33 z>ol, 333o]e>l(23)Sr 
3°13€333*ll 3533(21)3 5.33 333 zj-zj-s} 3£.#(22)3 3333- 3^333(23)*?, 3# #3 3# 
3 30^^31. ^-01*4 =^ ^ojg. 353;^. 33"333^(23)-& 3=313(21)3 a3 .9-3.^3 =r333 333 

•H. «fl* *>a 300-i.ooowb Ho]s. 3333. 



a) ft 33-3°13#(23)-£ gJ3 ^3~+*4K24b>ft S333. «H 33. 33333(23) S ■r3# J r-*(24b) 
* 33 5.33^ ^3S(27)3 2333- 



E 3a°fl3 Ji33 33 333 *3-3#(27)3 33^33*1. ^i«,^«.(24b)^ 33W3 Sfe 3 

33 33 3333 33333(23)3 ^•9#^»ol ^#3g3. :a3 *«fl f 3333ol(23)3 =9'*»ia j Hfr 0 l 
S *«l3fc 3^33 333-2. ^3#^(25a)7r 2}- ^3-3§(27)3 33^333 SJE33. °1 
(24b)3 33-^^-i- -=333 afe 33-2-3 37*3^ 333. §-^3(27)^1 33333(23)3 33^ ^3 «W 
3 ^3^^(240)3 3:3^3. 33"333(23)3 3WS33 3333 3333 3#3, 33"333(2 

'3)3 33*333 3S33 33"3°13(23)3 33*3-33 £# 3 5t33* 33^33 33^ ^iL7r a3. 



^3 £ 3b oj|^ jio^ zVo), <**3*3£425a)3 6 1*£.S £3*(26).& *3-3#(27)3 333-33-&(2 
3) 333 **WSL. 3€3*3»1 «^*33 £3#(26)-i- 333°13(23H 3^3^. 3*3^3<*l 3*1), *M* 
3^ 33 #^^^-(25a)^r W2, <M3*3r 33 ^l^-(25)#. ^333- ^3-¥-(25)fe 33=- *3*(26) 
4 #3"3(27)3 3W Afo] s.^ SJ^cf. 



3"7]3 333 33. BGA3 ifr£333te 333< : 'H#-(23)-§- 3-£33(21)3 £333 ^ojoi^^ 3^3-olol 
^(23)o) >&e;W21)3 a^^s.-¥-3 ^^3^ ^€3. 333 3^-3°H#(23)^r <^3^S-(24 

b) »s OJ33 3^3<^H§(23) A>oi7> ^oJ€3. ^3^^^(25a)3 aV§-«l3., <#3^(26)* 333 3 

f-33<H*(23)«t^^3. nelHS. ^•S^'S- zi^sfi^l^i^^-g-^: ^€3. s^, *3*©(26)* ^3-*3- 
^(25a)3 3-§-^S. 3^3°HS-(23)oT| *»«3. 333, «&>f*W« «M*(2B)7> ^3^(26)3 3^- 

3°13(23) S 2 i a 3f i -¥-€-(24b)* ^^11(27) Aloloj) ^-o> flo}, #3#(26)3 ^^(27) A>o]al ^^33 

^3^(25)3. ^ jfltf. ^ ^JjL(25)fe #3^.(26) S ^3#-¥-«(24b)«fl ^333 *31r<26)3 

(27)3 ^13. 



33-asl, a. ^12^36)1^ n^g. »>s3)3-3 5? ^2-83 3^ *£333 ^a^'*) 333 ^3^- ^«13. 
^3 32€33°fl 3€- *s.^13-3# S-3^r ^s.o]3. s. 4°)]3, s 133 ji33 ^#3 -9- 
3-M«i*fr ^"3^ ^3«: <« W3. 3 -€3^33, «WI(23)i §3=3 3 «r3f^- 
§(24b)3 33:^33. 3-%^3 4:33 S<>13. 3"33 3"3-¥-(30; step portion)?}- ^3^3-. ^3#3^S 3 
#33 4*3-¥-<25)** 3 33^-(30)°fl ^"3 ^*J-333(23)3 333 333 #3^(26)3 ^3-3(27)3 
7^3 J2.7^tr3. 
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o] ^AHtfO>|, ii^^^.(25)fe S. 1*8*) 2_*\?1 *M ^t-)*(26)*J- ^*W24b) # 

*^»(26)4-»i WW30)**W *«<>1£ H3J=S, ^JK2S)4 ^-tR^O-S §4 Q$ 

<26)4*|*|*M #3¥(26)a}- ^31(27) A}e>l*l 4«qo] ofl^- 



£ ^3 *2-8a1«H BGA^ thtafl^l^ ^^fH 3)^1 -i^^- 3Ht}. = 5a Si Sb^ S. 6a 

^ 6bfe 5. 4«*fl^ sHyg^si ^i^^-a- ^la^-Tii ^tfi^. i+Efiflfe- Ta-^soit*. s. a.<*\# 

4°1, 3^M°K23)fe tf£44l(21)4| ^#(22) zhzj-ofl 

*H(23)^ r 30^3, ^oiq- ^= tW^t*. ^■S-^|^§(23)^ S>E^^(21)Sl S. 

tl^-S^ S^^M «4I# 300-1,000^ ^ols. ^Jg^. ¥ ; ?l<fr ^W31)4 l&S^ 

3(21)*1 5.j£3<H 4W«lol«<23)J| ^ ^^1 $«4Wel«<23) A><>1# ^*1^°_3. 



^, JE 5b<%*\ S.^ §ol. ^)^(3i)^ 4°H(dicer)°1) 4* 3E*r efl<WJ-l- *}-§-sH ^ 

°1 * -HI, "M*(3l> 1/3*1 ^7^4. °1 3-f°1). ^1-f-(31)£l H^f- « 4 afl**©!*!* 

(23)4 ^71* ^ olo)) 3tt4-°W*(23)4 -M*(31)«& ^^ol<^^- 

(23) A>ol ^-^#o] §^i47V ^1^(31)4- *\ 4«JM<H*(Z3)4| ^*¥- *l €4. «H 3*fl. ^ 5 



n^, £ 6a«M 3L<W »>5f S°l, *M*<qA(S2)te 5=3.^4- <^«3A(32)§ *>-g-*H, 

#(26)4: 2* §^r*l|(27)4 $tt4-»W«(2S)*l **sl3. ^*g|S]<H #tH*(26)* 3^-4<>M(23W 

^Al^ltf, Bl£3.^§°1| SlSfl. *M*^i(32> xfl<M >W*|3Sl =r*]-^-g:°l tfo} ^l«.(25)-& ^ 

^1^.21(32)^ S.a^°1 ( ^-gr ^17> 4 #I^«(26) 1? 44: 71 

^(30) M«4:^sa, «1 ^l«fl a 11^. 4^ #cl§l-(26)-S-^ : ¥-(25)'fl *\n &3tW27)<% 



S 6b«fW «>^- ^ol, ^1^(31) ^ ^^"H*(23) ^1^1 ^^(25)<>1 4°1^ St^- 

Al-g-tH ^7V^^S ^74^<H -i-l-(34)ol ^^•sj. a l°l#(23) 4 tt H ^^«4. ^1#(31)<>1 
(21)^1 U»7f| Sfl*.^ ffi^-^l^(31)ol zM^M<>U23)al ^o> ^^»H(23)€- 

±3. «el*q-. °13H -S-^«Hl-(27)-g: ^^<>H(23) « ^1^(31) H*. ^# 

^^(27) ^-^tf||fe^^(31)sl ^-*}^-(30)7> ^sU. «^Jf.(S0)«Hfc ^l^sl^ -S^^€-ol el 

^S.^ ±3- W SM-<H*lfe- a r^l^-(25)7> ^ferf. oJ^Tfl ^*W25)ofl *c)l-lr(26)3l- 

^*H*(27)sl ^#^4- A^4. «M*<25)7> ^V¥-(30) 41^£ €4^, ^1-¥-(25)sl ^4 ^sl ^7> ^> 
^-(30) ^Jfl^-7l ^el*(26) $ *^^(27)sl «^^°1 ^+ 7^?lxi1-. 



^isf ^-al, ^. ^-^<K) r%S.T$, ^4 «l^g-°^. *fl3b^ ^ Si o.^, i?lt!- ^afl^oq ^-irl- ^ 

f Al»H #«H Si2 zi# 444- S>^9^^ ^oi# ^ -S^MH-^ ^^««>1 ^-4€cl-. nelH^, «r£ 
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2c#^<>t #3-&« 0 l ^^ol^fsl'^^t^ ^s-a., 7V^a a8i«l-B~& t Si 

^ ^-a-sHw srti <a*a^ 7«*s **t>i 7fr«w <>hw «**h. 

-gtfcaaia LB , o1- W &-g ?»fl fl7<HH « H W ME aJ6 <UB fe fl. ?Wfcft-«*»4.- — 

(57) 3^3} <83 
1. 

^•7] ^£^3 a^ofl g-gsfls*: 

#7l -*7l 4^iJ] £^ol<H-i- Sfe H^^H*^ #7] £.31 

4°W1- ^S-i- Sfe *r*l^fr ^*H=- 

ztzW -#71 3-^*1*1 ^^-¥-°fl ^#3^ #7l .£.;ds|->Hi* ^7131^3. 4^ Si 

2. 

jflHM Xl^. #71 ^^^"♦fe, *7l <$7l £«401<H«4 ^W=- SI ^H-Slfe 

^*J- 3. 

afll^W Xi<H^. #71 E^ifoHf z$zt& £°]7\ 300 ~ 1.000«n?l ^5.^1^1- 
4. 

>tlilH #7] s«^oi<H ^ #71 sasWHsl #7l 4^1<§h& ^^fe ^^7i^ 
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3^ 6. 
7. 

^fll^-°9 5a°M. #7l iE.3sW°l « .#7] S^SH©^ ^S-ir Sfe #7) ^l^i- S^-SHr #7l 9**H*1, ^7] 

£.^4°H# Sfe #7] <M#3 #3-^ 4^°} jptfo} *J8*kn, #7j ja^xj^fe #7l 

#71 «t*|«9}*)4 «S«W ^^fe 
OT* 8. 

^T*M #7] ji^^^.^, #7l #t>l^^ #7| £*14°Hl-§- 3| AM-sl^ ^s.^^ ^.a. 

— ^nFw^tw^sz^^ 

9. 

*|71M JM*), #7l E^SHo^ Zf-zjsg. ^ol7> 300 - l,000Am?l ^£^#^1. 
10. 

mil. 

^7^ SH*!, #7l s^afoioi ?j -8-71 JE^aM©^ Hfe- #7l #7l 9**/ife «^7Hf 

4^ ^jjEff *e*03£ f}<a*fe T^n; 

#7i £«^Ht«) #7i «r£4fi s#sqs* 5i«a sl^sh©^ ^ 7 i 

#71 ^S.m S #71 3^ £^«Hf ^£4) #71 Zj-Z^ £^H§4 #71 

°1<H3 gfe ^l^oi 9*4* <§#*fe 

9**J§jq ^jf-a^Hj #71 *l)7l*H ^-71 z^-si JE^olol-i^ ^##-f # ^74); 

#7) 3#^*4) ^ 

#7] 9*11 #7l 9**1^1 3#W&°Q 51 Bll-S.*^^ #T5l^l-i- #71 

#7] *^'^JS-°1 #71 2)fS^«I 4«R *W*\5L, #71 ^I^^Sl tfT}*! 'f'JHgft* ««HHM1- 

#7] 9**1* 33 ^.71 *tSl»3q. #71 9**01-3) nvste #SL*1)#*1 $3&yi. 

13. 
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3= #?1 944*1. #?1 ^l^-S- =L^W 4^41 441 "H^fe 9£*1|#*1 ^|2:^. 

3 TO 14. 

#7l 9*M<H. #?1 ^*fl#Sl ?8#Ta*-5* aJ^SH ^7] E^<>)»1f5l 3)#9¥-# !&£*f| 

#*1 ^a^. 
15. 

*12*4 &*W, #7l £.*i*Hol5 ;g*ife 300 - I.0o0pa7l- sqs^- >&£*#*) *fl<£^. 

-^•T^ra . . • — 

30112^ sa°H, #71 x*iaM°?«>fr 3- f^AS 9§°1 lfr£*ll#*l Jfli»fl-TB. 
3TO 17. 

i££*II3 ^#3 4*t^ fc^s**- °>^*Kf- 9?fi; 

^^>fe 9*1; 

#7l ^>s^)^ **|** i£i*H #7l £*W©lol«-«»l a^ *M^°fl "D^JSIfe 9*1): 



>a-7i *t£4ra 3*3 «w sl£*i-& 

^f^^f *«( -y-71 S^oHffil ^#9-f *4 ^c^-g; 4*)*ll3L 3*3.934) 44 #7l #7l S. 

£^Hr 9tH; ?J 

aq- £€^-«»HS4 tHHf^oflte- #7l -M** #*3*'M92LT*te Jf*)£ ^jzl^t^o^ ^ ^7l 
9*M- 343 i^Ka, 

#71 <?*M£4| *3^#*4 a) W?34 34 AKWJi. #71 ■'MS-^s) 933 #7) 

el #?1 Wal4^frW 4*13 #?1 £334 >y-7l E^Hf ?} ^7l aWsj ^^-g- s?,}- 

*Hr 9s.4#4 

3 TO 18. 

>lll7^-Hl ^^.#71 4=^1^4 ^-^XlTl^ Z^^^oJolS^ ^^•^a. ii #Al7>jl,A}.7l ZhS^Sq-oH^. 
^°B^ -T^#* Wa^^l^A* 8M) ^7l^ ^ -^7] £^0]<>l#4 A}ol ^-g-^^fe A}7l ^1^-g- JiCf 

£-W*Br #^1 sfe zB^ti^^ Ai-g-^ ^vs5fi#^l *la#«. 

19. 
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AM*** a>+*W 47)3^. q&W. 



£1g 1 




2a 
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£^ 2b 




3=3 3a 




5.3 3b 

26 
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ro 




Stf 5a 
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